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[57] ABSTRACT 

A system and method for generating a report for a user 
which allows the user to make decisions, without requiring 
the user to understand or interpret data itself. A database 
management program executed by a server within a system 
for generating the report for the user includes a first sub- 
system for translating user requests for data, for generating 
dimensional queries for retrieving data from a database, and 
for processing user modifications to data types used in 
generating the report A second subsystem coupled to the 
first subsystem reads data from the database, creates the data 
types, creates a mapping of the data types to the data, uses 
the mapping to translate user-initiated dimensional queries 
received from the first subsystem into Structured Query 
Language (SQL), and returns query results to the first 
subsystem. A third subsystem creates the report at a prede- 
termined time. 

4 Claims, 12 Drawing Sheets 
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SYSTEM AND METHOD FOR GENERATING A system and method for generating a report for a user 

REPORTS FROM A COMPUTER DATABASE which allows the user to make decisions, without requiring 

BACKGROUND OF THE INVENTION me user t0 understand or mter Pr<* itself * A 

management program executed by a server within a system 

The present invention relates to expert systems and 5 for generating the report for the user includes a first sub- 
reporting systems, and more specifically to a system and sys tcm for translating user requests for data, for generating 
method for generating reports from a computer database. dimensional queries for retrieving data from a database, and 

Storing large amounts of transaction-level data for later f or processing user modifications to data types used in 

analysis (data warehousing) is becoming recognized as an generating the report A second subsystem coupled to the 

enabler for businesses that arc seeking a competitive advan- 10 subsystem reads data from the database, creates the data 

tage. Tightening competitive environments and global eco- types, creates a mapping of the data types to the data, uses 

nomic trends are forcing businesses and entire industries to the mapping to translate user-initiated dimensional queries 

search for a means to gam an advantage. This advantage can received from the first subsystem into Structured Query 

be realized through the use of strategic data relating to their Language (SQL), and returns query results to the first 

business — allowing better and more timely decisions, lead- 15 subsystem. A third subsystem creates the report at a prede- 

ing to a better understanding of their business and support termined time. 

for their customers, that ultimately leads to growth. To make ft fa acCQrdingl „ objcct of me t to 

use of data warehouses the data must be retrieved, orga- ^ a and for generating reports from a 

nized and then presented in an understandable format whkh mdude5 a ^ application or 

Discovery tools are used to retrieve, analyze and present 20 tool 

data from data warehouses. These tools can ranee from very ... ....... . . 

complex modeling took to relatively simple cod user query » B ^"^f? ° f *' T im ^ a to J* 0 "* 8 

toolTdesigned to do no more than mask me complexity of ^ «nethod for generatmg reports from a compute 

the SQL^gramming language from the uscr.7utanu.tcd da * ba f= !. wlu * M ™ a user » and ^ elect v ™* lcs 

tools that Wch the data f& tends or relationships arc also ^ mi «^°<^P* be«vecn variables in creating a report 

considered discovery tools * another object of the present invention to provide a 

The marketplace is comprised of various tool vendors ***** and method for automatically detecting relationships 

whose products provide solutions for a portion of the entire bctwccn ncw Xexms . »V to user, and for managing 

knowledge discovery process. Therefore, to effectively uti- mesc relationships in a hierarchy of related terms, 

lize their data, the user community is forced to pick multiple, 30 ^ k another object of the present invention to provide a 

disjoint tools. In addition, these tools are targeted toward the system and method for generating related reports, and allow 

expert user who has an in-depth knowledge of the data and 101 the re-generation of related reports over new data, 

database formats or the various analytic methods that are It is another object of the invention to provide a system 

implemented in the tooL Existing products also do not let the and method for iteratively entering business knowledge, 

business user explicitly and iteratively represent business 35 n IS another object of the invention to provide a system 

knowledge. Finally, the output of existing tools consists of that generates reports which combines natural language text 

tables of numbers that users have to analyze and interpret. tables and graphs. 

Data warehouses, and databases in general typically have u h of me invention to ^ide a system 

complex structure organized for efficiency of data retrieval, ^ generates reports based on a user specified schedule or 

not easeK>f-use by the end user. Users, especially business 40 a ma business exception, 

users, desire reports in their vocabulary, not the vocabulary . . _ r ^ . ^ _ 

of the database!while some tools in the marketplace allow u U f anothci °*«* ™enbon to provide a system 

a user to define new terms and map those terms to the * f*^ " ™ C K by "^0™° 

database, the management of related^ of new terms is not pledge of database formats, the SQL pro^amming 

supported. That isjthe relationship of a new term to existing 45 ^«™f * intem S eilce ana " 

terms is not automatically detected for the user. lyttc mctbods * 

In addition to these difficulties, it is common for the D is another of me invention to adhere to existing 

contents of a report to cause a user to desire another, similar *"* emerging open systems standards, 

report Saving and re-using sets of related reports (re- B is another object of the invention to abstract data 

generating the reports over a new set of data) is also desired. 50 analysis into generic analyses. These analyses are 

The generation of related reports and the re-generation of Summarization. Change, Trend and Comparison. 

reports over new data is a capability not adequately available 

in die marketplace. BRIEF DESCRIPTION OF THE DRAWINGS 

Therefore, it would be desirable to provide a system and Additional benefits and advantages of the present inven- 
method for generating reports from a computer database 55 tion will become apparent to those skilled in the art to which 
which allow a user to retrieve and analyze data with one tool this invention relates from the subsequent description of the 
without requiring the user to have knowledge of underlying preferred embodiments and the appended claims, taken in 
data structures or of the SQL programming language, which conjunction with the accompanying drawings, in which: 
allow a user to define new terms and detect and manage mG 1 i s a block diagram of the system of the present 
relationships between terms, which allow a user to easily 60 invention- 

generate relatedreports. and which allow a user to re-run mc 2 \ s aVlockdiaeraBlofAclient ^system within the 

sets of related reports over new data. ^ * - ^ 

^ system of FIG. 1; 

SUMMARY OF THE INVENTION FIG. 3 is a block diagram of a data abstraction intelligence 

In accordance with the teachings of the present invention, 65 subsystem within the system of FIG. 1; 
a system and method for generating reports from a computer FIG. 4 is a block diagram of a data and schema manipu- 
database are provided. lation subsystem within the system of FIG. 1; 
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FIG. 5 is a block diagram of a scheduler subsystem within the WINDOWS 95 operating system). End users typically 

the system of FIG 1* do not havc expertise in SQL code generation or the specific 

FIGS. ^12 are views of a tool for creating reports which ^ structoes y °/ thc « **Er?. to aCCCSS * . , 

« J»i«J. a m *hin nc«- inf«f a ^- Enterprise Information Factory (EDF) is a commercial 

employs a graphic user interface, ^ software package that aUows typical business users to access 

FIG. 13 is a flow diagram illustrating how metadata is ^ warc house data. The data warehouse is essentially 

created. a passive environment that usually requires the use of SQL 

rarr ah pn nF<?n*nmr>M of thf code and knowledge about the structure of the database to 

^^SSSSSSS?^ ^ss data. The EIF differs from the data warehouse by 

PREFERRED EMBODIMENT ^ providing a foundation for providing tools to allow users 

Referring now to FIG. 1, system 10 includes four major without SQL or database knowledge to get data out of their 

subsystems: client subsystem 12, data abstraction intelli- databases. 

gence (DAI) subsystem 14* data and schema manipulation HyperText Markup Language (HTML) is an emerging 

(DSM) subsystem 16, and scheduler subsystem 18. standard format for software documents that allows for the 

In connection with the description of system 10, the 15 inclusion of hyperlinks and graphics (pictures, graphs, 

following definitions are nrovided tables) in text documents. A hyperlink is a "hoT area in the 

following definittons are provide*. document (usually text in a different color than the surround- 

An Alert Condition is a user-defined condition or set of ing tcxt) , mat when clicked on, shows another document that 

conditions mat when satisfied returns an Alert Message. For is ^ elated ^ Uhk&d to ^ original HTML document, 

instance, an Alert Condition may be defined so that when the Systcm A dininistrators are those users of system 10 who 

inventory of brand A shirts drops below 200 units for a given 20 have m intimate knowledge of the databases and data 

week, system 10 produces an Alert Message. structures of an organization. Often the System Administra- 

An Alert Message is a message that notifies the user that tor has the title of "database manager", 

an Alert Condition has been satisfied From an Alert Mes- Metadata is the collection of information about the end 

sage the user can select any number of Smart Report user's particular business. After installation this information 

Definitions to run. An example of an Alert Message would 25 i s stored in the end user's database and is used to tailor 

be "Alert: the inventory of brand A shirts is below 200." reports to the end user's particular business needs. Metadata 

An Alert Smart Report is a type of Smart Report that includes, but is not limited to, Business Concepts. Business 

describes an Alert Message in detail. The Alert Smart Report Indicators and Segments. 

has a description of what happened, when, and probable Object Linking and Embedding (OLE) is a computer 

reasons why it occurred. 30 format that allows objects (e.g., graphs, tables) in computer 

Business Concepts are high-level classifications within a documents to. when double clicked on, bring up the software 

certain business that are used to further describe indicators application that created the object (graph, table, document), 

of the business' success (e.g., Customers, Products, Primitive Business Indicators are Business Indicators that 

Geography, Profitability). Each Business Concept has are directly mappable to data in the data warehouse. They 

attributes that further define each Business Concept (e.g. 33 are set up during installation of the present invention and are 

Brand, Manufacturer, Size for the Business Concept not changeable by the user. 

Product). Segments are user-defined groups that are defined within 
Business Indicators are classifications across Business a Business Concept having a meaningful attribute in corn- 
Concepts that are usually related to numerical values (e.g. mon. For instance, the a segment "Senior Customers'* might 
Sales Volume, Inventory, Price). Business indicators have be those customers whose age is greater than 65 years, 
methods and formulae that pertain to their computation (eg. Reports are compound documents that display data from 
Total Sales) and causal associations between Business Indi- a database in text and graphics (e.g., graphs, tables). Reports 
cators (e.g. If Price increases Sales Volume should are the result of running a Smart Report Definition. Smart 
decrease). Within a Business Indicator, segments can be ^ Reports are in the HTML format and are OLE 2.0 compliant 
defined which describe a specific group of Business Indica- Smart Report Definitions are System Templates that have 
tors of interest (e.g. Senior Customer, Company A Products). been customized to include particular Business Concepts, 
A Change Analysis Report is a compound document Business Indicators, and/or segments. Smart Report Defini- 
de scribing Business Indicators over two time periods. tions can be immediately "run" to produce a "Smart Report", 
Within system 10. one can specify two periods of time and ^ saved to be run later or saved and scheduled to be run later, 
see the difference of a chosen Business Indicator for that Structured Query Language (SQL) is a structured lan- 
period (e.g.. How did this year's sales of textiles compare to guage for viewing the contents of a relational database, 
last years sales?) Change Analysis Reports can report results Summarization Smart Report is a type of Smart Report 
for a day. week, month, quarter, year, or other defined that shows a roll-up or siimraarization of a specified Bu si- 
period. 55 ness Indicator across one or more specified Business Con- 
Compound Business Indicators are user-defined Business cepts or segments. By selecting a particular Business Indi- 
Indicators created by conibining primitive Business Indica- cator in this report a Smart Report showing the lt winners" 
tors with arithmetic and set operations. and 'losers" for the specified period can be automatically 

A Data Warehouse is a very large collection of data that produced, 

is housed in one or more databases. These databases usually 60 System Templates are the internal templates for Smart 

reside on database server computers and can be either in one Report Definitions that come with system 10. System 10 

location or distributed geographically. provides four System Templates; Summarization, Trend 

End Users are users for which system 10 is specifically Analysis, Change Analysis, and Alert Monitoring. A System 

designed. End users typically have knowledge of a business' Template can be customized to create a Smart Report 

operations and for this example have used the MICROSOFT 65 Definition by renaming it and selecting Business Concepts, 

WINDOWS operating system (Le„ the WINDOWS 3.1 Business Indicators and a time interval for that Smart Report 

operating system, the WINDOWS NT operating system, and Definition. 
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A Trend Analysis Smart Report is a type of Smart Report 
that, when defined shows the trend for a specific Business 
Indicator or indicators over a specified period of time. This 
analysis can aid in forecasting the future by identifying 
patterns in past activities. 

A Comparison Analysis Smart Report is a type of Smart 
Report helps a business user compare the value of two 
Business Indicators across the same time period or compare 
the value of the same Business Indicator across two sibling 
segments across the same time period. 

Client subsystem 12 is a single application program which 
has a graphical user interface (GUI) 40 and which allows a 
user to select and specify parameters for Smart Reports, 
view Smart Reports, print Smart Reports, and save Smart 
Reports. Client subsystem 12 also displays to a user the 
results of performing Alerts. Finally, the user can specify 
Business Indicators and Segments, specify additional Alerts, 
or modify the schedule of Alerts client subsystem 12. 

DAI subsystem 14 provides intelligent middleware for 
translating graphical user requests, selecting system 
templates, manipulating data views, and generating dimen- 
sional queries for retrieving data from data warehouse 24. It 
also contains rules for choosing default parameters, for 
choosing layout and display formats, and for generating text 
from data. DAI subsystem 14 is responsible for instantiating 
user selected Smart Reports and managing several kinds of 
metadata 25 used in this instantiation. This metadata 25 
represents Business Concepts and Business Indicators mat 
provide a customizable "dimensionalization" of the rela- 
tional data in data warehouse 24. DAI subsystem 14 also 
processes updates to this metadata 25 that originate in client 
subsystem 12 and handles several other kinds of user 
updates, primarily bypassing them to DSM subsystem 16. 

DSM subsystem 16 reads schema from data warehouse 
24, creates data views, and creates a mapping between the 
two. It also uses that mapping to translate the Dimensional 
Queries received from DAI subsystem 14 into SQL and 
package and return the results. 

Scheduler subsystem 18 is responsible for launching 
Alerts and running any Smart Reports which the user 
specified to execute in batch mode at some specified time 
interval. When the requested time interval occurs, the 
Scheduler starts up, requests a list of Alerts and scheduled 
Smart Report Requests from DAI subsystem 14. From those 
lists, scheduler subsystem 18 determines which should be 
run during the current time interval and sends those requests 
to DAI subsystem 14 as if they were sent by client sub- 
system 12. 

Thus, system 10 is implemented as a three-tier architec- 
ture. Client computer 30 executes client subsystem 12. 
Client computer 30 preferably executes the WINDOWS 3.1 
operating system, the WINDOWS NT operating system, or 
the WINDOWS 95 operating system, although other oper- 
ating systems are also envisioned by the present invention. 
Client subsystem 12 (FIGS. 6-12) is suitable for use with 
these operating systems. Display 22 and input device 21 
allow a user to view GUI 40 and enter choices of metadata 
25 used in creating Smart Reports. Input device 21 may be 
a keyboard, mouse, or other pointing device. Printer 23 
allows a user to print a Smart Report Storage medium 26 
allows a user to store a Smart Report 

Server computer 32 executes DAI subsystem 14, DSM 
subsystem 16, and scheduler subsystem 18. These three 
subsystems combine to satisfy user requests from client 
subsystem 12 using information from data warehouse 24. 
Server computer 32 is preferably a multi-processor com- 



10 



15 



puter and executes the UNIX operating system or the 
WINDOWS NT operating system although other computer 
and operating system configurations are also envisioned by 
the present invention. 

Client and server computers 30 and 32 are preferably 
coupled asynchronously for report requests; all other 
requests are satisfied synchronously. Communication 
between client and server computers 30 and 32 is preferably 
through transmission control protocol/internet protocol 
(TCP/IP), although other transmission protocols are also 
envisioned by the present invention. 

Database computer 34 includes one or more storage 
media 36 containing data warehouse 24. Database computer 
34 is preferably a massively parallel processor computer and 
executes the UNIX operating system or the WINDOWS NT 
operating system, although other computer and operating 
system configurations are also envisioned by the present 
invention. Data warehouse 24 is suited to run on any 
computer which supports an Open Database Connect 
20 (ODBC) interface to data warehouse 24. Comniunication 
between server computer 32 and database computer 34 is 
preferably via ODBC, although other database interfaces are 
also envisioned by the present invention. 

Turning now to FIG. 2, client subsystem 12 is an appli- 
cation program which gives a user control over system 10 
and is suitable for execution on top of the WINDOWS 3.1 
operating system, the WINDOWS NT operating system, or 
the WINDOWS 95 operating system. Client subsystem 12 
includes log-in module 50, folder management subsystem 
54, business information setup subsystem 55, analyst defi- 
nition subsystem 56, Smart Report viewing subsystem 53, 
master schedule subsystem 52, and System Administrator 
interface 57. 

Log-in module 50 verifies that only one copy of the client 
subsystem 12 is running on computer 30, checks the local- 
ization of computer 30, connects to computer 32, and 
interacts with the user to log him onto client subsystem 12. 
During logon, log-in module 50 verifies a user's name and 
password and then retrieves any user preferences that may 
have been earlier defined. The only request from a user that 
is handled by log-in module 50 is a request to log onto client 
subsystem 12. 
Log-in module 50 issues the following requests: 

45 



50 



55 



25 



30 



35 



40 



60 



65 





to Operating System (DOS, NT, 




WINDOWS 95) 


retrieve localization 


to Operating System (DOS, NT, 




WINDOWS 95) 


connect to server 


to Client/Server module 


disconnect from server 


to Client/ Server module 


authenticate user 


to Metadata API 


run main menu 


to Main Menu 


r^ffl odjniQ menu 


to System Administrator 




Interface 



If the user is the System Administrator, log-in module 50 
displays System Administrator interface 57. If the user is a 
regular user, a Main menu and toolbar interface 51 are 
displayed. 

System Adrmnistrator interface 57 is used by a System 
Administrator to perform system administration tasks, such 
as making user-defined segments available globally and 
creating and editing Business Concepts. Interface 62 is 
preferably only available to System Administrators during 
system installation. 

Folder management subsystem 54 handles all functions 
related to manipulating, storing, and retrieving Folder 
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8 



hierarchies, and the Smart Repots and Agents that are stored 
in those Folders. It also handles querying from DAI sub- 
system 14 for newly-completed Smart Reports, both when 
client subsystem 12 starts up. and then periodically there- 
after. 

Folder management subsystem 54 also handles User 
requests for operations on: 
Folders (new, delete, rename) 
Agents (edit, delete, run now, print) 
Smart Reports (view, delete, print [in cooperation with the 

Smart Report View Window]) 

Each folder is represented by one folder object A folder 
stores a list of child folders, a list of Smart Reports, and a list 
of Agents. Folder objects are created and deleted by folder 
management subsystem 54 in response to user requests. 

Business information setup subsystem 55 provides a user 
with the ability to create new measures, update measures, or 
delete existing measures. This information is sent to a 
Metadata AH 60 and thereafter to DAI subsystem 14 for 
updating the user's Metadata 25. 

Business information setup subsystem 55 provides a user 
with the ability to create new Sediments, update segments, 
or delete existing Segments. This information is sent to a 
Metadata API 60 and thereafter to DAI subsystem 14 for 
updating the user's Metadata 25. 

Finally, business information setup subsystem 55 pro- 
vides a user with an interface to modify measure relations 
and to constrain measure relations. The user selects the 
current measure and whether to evaluate that measure's 
relationships when it increases or decrease. Then the user 
can then select from a list of other measures and define their 
relationship to the current measure. These relationships are 
in the form of "decreases", "increases", or "is unrelated to 
the current measure". Also, every relationship between two 
measures can be constrained. The relationship between 
measures and the constraints placed upon them are saved on 
computer 32 for use in generating Smart Reports. 

Analyst definition subsystem 56 handles all functions 
related to user selection of parameters needed to generate 
specific reports. It also allows the user to define and schedule 
Alerts for scheduled reports. 

The user may invoke an existing Analyst, delete one from 
within the folder management subsystem 54, or create a new 
Analyst There are five types of Analysts are: 
Summarization 
Segment Comparison 
Measure Comparison 
Change Analysis 
Trend Analysis 

The Summarization Analyst requires the following user 
selection requirements: 
Analyst name 

Primary measure, other optional measures 
Primary segment, other segments 
Time segment 

The Segment Comparison Analyst requires the following 
user selection requirements; 
Analyst name 
Primary measure 

Primary segment a comparison segment 
Time segment 

The Measure Comparison Analyst requires the following 
user selection requirements: 
Analyst name 

Primary measure. Comparison measure 
Primary segment other optional segments 
base time segment, comparison time segment 
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The Change Analysis Analyst requires the following user 
selection requirements: 
Analyst name 
Primary measure 

Primary segment Other optional segments 
base time segment comparison time segment. 

The Trend Analysis Analyst requires the following user 
selection requirements: 
Analyst name 
Primary measure 
Primary segment, other optional segments. 
Time segment, Time interval. 

The user is responsible for selecting one or more 
measures, a base period, and a comparison period. The user 
15 then can save, submit, and schedule the analyst definition. 
The user is restricted to choosing one Segment from within 
each Business Concept with the exception of Target 
Segment in which case he may select only one segment and 
more man one child partition of the selected segment The 
user may choose to schedule an Smart Report to be gener- 
ated periodically. All Analyst Definition objects are sched- 
uled. The user may modify an attached schedule. 

Used for exception monitoring, all analyst Definitions 
will have a trigger object attached to them. If a user decides 
not to have any triggers, a null trigger object will be attached 
to Analyst Definition Object. 

The Analyst definition subsystem 56 makes the following 
requests to the folder management subsystem 54: 



20 



25 



30 



35 



40 



45 



50 



Save 


Check if the user has 




selected the appropriate 




parameters for the selected 




analyst Send a request to 




the folder management 




subsystem 54 to save an 




existing Analyst Definition 


Save As 


Check if the user bas 




selected the appropriate 




parameters for the selected 




analyst Send a request to 




the folder management 




subsystem 54 to save an 




existing Analyst Definition 


Submit 


Check if the user has 




selected the appropriate 




parameters for the selected 




analyst Send a request to 




the folder management 




subsystem 54 to submit a 




report generation 



The Analyst definition subsystem also makes the following 



requests to Metadata API 60: 



55 



60 



65 



Get all Measures 



Get all Business Concepts 



Get a Business Concept's 
Partitions 



Get Partitions 



The request will be made to 
Metadata API 60 each time 
there is a need for it at the 
initialization point of a 
dialog 

The request will be made to 
Metadata API 60 subsystem 
each time there is a need for 
it at the fa«»i«n»**inOT 
point of a dialog 
The request will be made 
depending on a user's 
selection of a business 
concept 

The request will be made 
depending on a user selection 
of a dnfined Segment 
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-continued 

Get Segments Hie request will be made 

depending on a user selection 
of a partition. 

5 

Smart Report viewing subsystem 53 includes a "what- 
you-see-is-what-you-get" (WYSIWYG) browser which dis- 
plays a selected Smart Report on screen, when Smart Report 
viewing subsystem 53 gets a notification from folder man- 1Q 
agement subsystem 54 to view a Smart Report If the user 
decides to drill down from the current Smart Report, Smart 
Report viewing subsystem 53 notifies the folder manage- 
ment subsystem 54 to send a new report request 

When the user double-clicks on an Smart Report or 
chooses "menu item -View" from the File menu in the Inbox 15 
Manager, the folder management subsystem 54 notifies the 
Smart Report viewing subsystem to view the Smart Report 
When the user clicks on a hypertext to drill down from the 
current Smart Report the Smart Report viewing subsystem 
53 passes the drill down information to the folder manage- 20 
ment subsystem 54 to send a new report request to DAI 
subsystem 14. 

Smart Report viewing subsystem 53 includes a parser 
which parses the Smart Report which is in an HTML file. 
In an HTML file, HTML tags indicate document elements, 25 
structure, formatting, and hypertext linking to other docu- 
ments or to included media. The parser then outputs all the 
information for display. 

The Smart Report viewing subsystem 53 allows a user to 
display and format text tables, and graphs displayed by 30 
display 22 based on the information gathered by the parser. 
A header, a footer, and annotations can be added to a Smart 
Report The user can save the viewed Smart Report. The 
user can also save an Smart Report as a HTML file in either 
UNICODE or ASCII code format. A saved HTML Smart 35 
Report can be attached to an e-mail to mail out Any HTML 
version 3.0 browser can read the HTML Smart Report 

The master schedule subsystem 52 allows the user to view 
the scheduling of all Smart Reports. It also allows the user 
to add or delete a schedule from an Analyst Definition. 40 

Master schedule subsystem 52 calls the folder manage- 
ment subsystem 54 to get a list of all the folders to be 
displayed. Then it displays in graphic form the scheduling of 
each Smart Report The user can add, delete or modify a 
schedule and send a changed Report Definition Object back 45 
to folder management subsystem 54. concepts using meta- 
data API 60. 

Metadata API 60 handles most of the communications 
between client subsystem 12 and DAI subsystem 14. These 
communications involve four basic types of data: metadata 50 
25, Smart Reports, user profiles, and data warehouse 
schema. For metadata communication. Metadata API 60 
provides the ability to add, delete and update metadata 25. 
For Smart Reports, Metadata API 60 provides the ability to 
request a report, get the status of a report retrieve a report 55 
and cancel a report request For user profiles. Metadata AFT 
60 provides the ability to add a user, authenticate a user and 
delete a user. The communication for data warehouse 
schema is to retrieve it. 

Metadata API 60 allows a user to define new ways of 60 
looking at his business. A user cannot modify the segments 
that were created during installation. However, he can create 
new Business Indicators and new Segments. In a typical 
organization of users and system administrators, only sys- 
tem administrators can create or change business 65 

The MetaData API will handle the following requests 
from other client subsystems; 



up^att metadata 


from Business Information 




Setup subsystem 55 


get report status 


from Folder managemeni 




subsystem 54 


generate report 


from Folder management 




subsystem 54 


retrieve report 


from Folder management 




subsystem 54 


retrieve schema 


from System Administrator 




Interface 57 


update schedule 


from Analyst Definition 




subsystem 56 


cancel a report 


from Analyst Definition 




subsystem 56 


authenticate user 


from Log-in module 50 


add a user 


fmm System AHrm n wilrntnr 




Interface 57 


delete a user 


from System Administrator 




Interface 57 


update user password 


from System Administrator 




Interface 57 



Metadata API 60 sends the following requests directly to 
DAI subsystem 14: 
disconnect from computer 32 
send data to DAI subsystem 14 
receive data from DAI subsystem 14 

Turning now to FIG. 3, DAI subsystem 14 includes return 
area manager 70, Smart Report generator 72, metadata 
request module 74, metadata repository 76* and metadata 
load and update module 78. 

Metadata repository 76 contains a representation of meta- 
data 25 within data warehouse 24. This metadata 25 is the 
core of system 10; it provides a customizable business view 
over the relational data in warehouse 24 and is the primary 
vocabulary for rite specification of Smart Reports. Metadata 
repository 76 gets populated at startup time by DSM sub- 
system 16 from the persistent metadata representation in 
data warehouse 24. 

There are four fundamental kinds of metadata 25 in 
metadata repository 76, listed and described below: 
Business Concepts: business concepts represent the business 
dimensions along which the data can be viewed. Each 
dimension imposes a hierarchy over the underlying data, 
and dimensions can be combined to drive "drill-down** or 
"drill-up* 1 operations. For example, a simple retail appli- 
cation might have two Business Concepts: Market and 
Product The Market hierarchy is composed of Sales 
Regions, each of which consists of several States, each of 
which consists of a set of Stores. The Product Hierarchy 
is composed of a set of Departments (Home Electronics, 
Men's Clothing, Hardware), each Department is com- 
posed of product Categories (Shirts, Shoes, Slacks), and 
each Category is composed of individual manufacturer's 
product lines. Time is a Business Concept that is impor- 
tant in all applications, and will be represented in system 
10. Users can add new Business Concepts (see below). 
These, as all of the metadata 25 in metadata repository 76, 
must be mapped into relational form (that is, into SQL) in 
order to actually query data warehouse 24. Mapping is 
done by DSM subsystem 16 during the process of pro- 
cessing Dimensional Queries (see below). 
Business Indicators: Business Indicators are the important 
measures of data of interest For example, product 
Volume, Price, or Current Stock are all Business Indica- 
tors. The use of time in a query further refines the idea of 
a Business Indicator, for example, "Change in Volume" 
applies between two time periods. 
Alerts: Alerts are essentially tests over the data, stated in 
terms of Business Concepts and Business Indicators, and 
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arc typically used to generate Exception Monitoring 
Smart Reports. For example, a user might specify that if 
the available stock of a product falls by some percentage, 
to generate the appropriate Smart Report. The user also 
specifies how often to check the Alert condition. A list of 
Alerts is maintained by DAI subsystem 14 and executed 
by scheduler subsystem 18. This metadata 25 is also 
available to DAI subsystem 14 and is used to generate 
Smart Report information. 

Causal Indicators: Causal Indicators are simple expressions 
of business causality; for example, 'Increased Sales mean 
Increased Profit". This kind of metadata 25 is used to 
generate supporting information for a Smart Report or. 
alternatively, alert the user to trends that run counter to the 
set of Causal Indicators. 

Metadata 25 is initially created during installation of the 
present invention at the customer's site. The process of 
creating the metadata 25 is illustrated in more detail in 



AEJD: ID which uniquely identifies this Alert Evaluation 
OWNER: The user who created this Alert Evaluation 
AE_NAME: The name of this Alert Evaluation 
AE_J)ESC: The description of this Alert Evaluation 
5 ALERT JD: The Alert which contains the condition for 
evaluation 

Alert Update Requests are sent from client subsystem 12 
to DAI subsystem 14. This type of request is to schedule a 
new Alert The request has the following format: 

10 ALEKT_ID: ID which uniquely identifies this Alert 
OWNER: The user who created this Alert 
ALERT _NAME: The name of this Alert 
ALERT_DESC: The description of this Alert 
SEG _JD: A segment specified for this Alert 

15 BUD: A Business Indicator specified for this Alert 
OP: The operator for this Alert 

THRESHOLD: The threshold value which triggers the Alert 
ENABLED: Specifies if the Alert is currently enabled or 
disabled 



FIG. 7. What is included within metadata 25 depends on 20 START: The starting date for the Alert 



the industry (some metadata 25 will be industry-specific 
and usable by all companies in that industry), the specific 
customer of the present invention, and the structure of the 
customer's data warehouse 24. During installation, some 



INTERVAL: How often should the Alert be checked 

Business Concept Update Requests are sent from client 
subsystem 12 to DAI subsystem 14 and are preferably issued 
only by the System Administrator. Business Concept Update 



industry-specific metadata 25 is used, some company 25 Requests are requests for adding a new Business Concept to 



specific metadata 25 may be created, and the mapping 
information needed to map metadata 25 to data warehouse 
24 is created. All metadata 25, including the mapping 
information, is stored in a set of relational tables. These 
relational tables are kept in data warehouse 24 and used 30 
by the present invention to create reports for the user. 
Metadata request module 74 handles all requests for 
metadata 25, either from client subsystem 12 or DAI sub- 
system 14. Client subsystem 12 requests metadata 25 from 
DAI subsystem 14 to be presented to the end users. Smart 35 
Report generator 72 requests metadata 25 in order to create 
Dimensional Queries as part of instantiating a Smart Report 
for a user. A request for metadata 25 might be, for example, 
a request for all sub-concepts of a particular Business 
Concept 40 

Metadata request module 74 also handles metadata 
updates from client subsystem 12. A user adds new Seg- 
ments by specifying a new dimension from which to group 
the data. This dimension must be supported by an existing 



the metadata 25. The requests have the following format: 
BC_ID: ID which uniquely identifies this Business Concept 
BC_NAME: The name of this Business Concept 
BC_DESC: The description of this Business Concept 
MAPPING: Mapping of mis Business Concept to data 
warehouse tables 

Business Indicator Update Requests are sent from client 
subsystem 12 to DAI subsystem 14. Business Indicator 
Update Requests are requests for adding a new Business 
Indicator to the metadata 25. 

Business Indicator Update Requests primarily include 
primitive and compound requests. Primitive requests have 
the following format: 

BI_JD: ID which uniquely identifies this Business Indicator 
OWNER: The user who created this Business Indicator 
BL_NAME: The name of mis Business Indicator 
BI_DESC: The description of this Business Indicator 
MAPPING: Mapping of this Business Indicator to data 
warehouse tables 



Hon 



data attribute in the warehouse data. For example, a Product 45 ROLLUP_OP: Operator for performing the roll-up opera- 
may include a List-Price and a Discount-Price. The user can 
specify a new dimension called "Discount-Factor*, specified 
using the percent difference between the Discount-Price and 
the List-Price, and use that to create three new Segments: 



Compound requests have die following format: 
BLJD: ID which uniquely identifies this Business Indicator 
BI^NAME: The name of this Business Indicator 



Heavily-Discounted Products, Slightly- Discounted so BI_J>ESC: The description of this Business Indicator 



Products, and Non-Discounted Products. These new Seg- 
ments can now be used in subsequent Smart Report requests, 
and, if indicated by the user, made persistent by writing them 
back into data warehouse 24 by metadata load and update 
module 78. 

Request Structures are passed from one subsystem to 
another when one subsystem requires processing and results 
from another. Request Structures vary according to the type 
of request being sent. Most requests, however, have some 
common attributes, such as an identification field, an owner, 
a name and a description of the request 

Request Structures primarily include Alert Evaluation 
Requests and Alert Update Requests. Alert Evaluation 
Requests are sent from client subsystem 12 to DAI sub- 
system 14. Alert Evaluation Requests are requests to evalu- 
ate an Alert condition to determine if it is true. The request 
has the following format: 



EXP: The expression which describes this Business Indica- 
tor function 

Causal Indicator Update Requests are sent from client 
subsystem 12 to DAI subsystem 14. Causal Indicator Update 

55 Requests add a new Causal Indicator to the metadata 25. The 
request has the following format: 
CLJD: ID which uniquely identifies this Casual Indicator 
OWNER: The user who created this Causal Indicator 
CL_NAME: The name of this Causal Indicator 

60 CLDESC: The description of this Causal Indicator 

BI_ID1: Business Indicator which is the independent vari- 
able of this causal relationship 
OP: The operator for this causal relationship 
Bl_JD2: Business Indicator which is the dependent variable 

65 of this causal relationship 

RANGE: When OP is the range where it is + and the 
range where it is - 
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Schema Requests are sent from client subsystem 12 to 
DAI subsystem 14 and may only be issued by the System 
Administrator. Schema Requests are requests to retrieve the 
data base schema from data warehouse 24. This type of 
request is just a simple unformated message to DAI sub- 
system 14. 

Segment Update Requests are sent from client subsystem 
12 to DAI subsystem 14. Segment Update Requests are 
requests for adding a new Segment to the metadata 25. 
Segment Update Requests have the following format: 
SEG__ID: ID which uniquely identifies this Segment 
OWNER: The user who created this Segment 
SEG_J*AME: The name of this Segment 
SEG_JDESC: The description of this Segment 
SEG_LEVEL: Level in the Segment Hierarchy of this 

Segment 

BC_JD: The Business Concept for this Segment 
ATTR_JD: The Attributes) for this Segment 
OP: The operators) for this Segment 
VALUE: The value (s) for this Segment 

Smart Report Requests are sent from the Client subsystem 
to the DAI subsystem. This type of request is to create a new 
Smart Report based on user specified selections. The request 
has the following format: 

SR _ID: ID which uniquely identifies this Smart Report 
OWNER: The user who created this Smart Report 
SR^JNAME: The name of this Smart Report 
SR_DESC: The description of this Smart Report 
SR_TYPE: One of the four types of Smart Reports 
BC_JD: The Business Concept for this Smart Report 
SEG_JD: The Segments) for this Smart Report 
TIME: The time interval(s) for this Smart Report 

Dimensional Queries are sent from DAI subsystem 14 to 
DSM subsystem 16. Dimensional Queries formulate 
requests for data from data warehouse 24. DSM subsystem 
16 converts Dimensional Queries into SQL statements. A 
Dimensional Query conforms to the following format: 



dq 


coocepCJist Y indicator V time 


concept 


CONCEPT_NAME V SEGMENT_NAME 


coocepejist 


concept 




cooccpclist 7 concept 


indicator 


INDICATOK_NAME 


trmti 


INTERVAL_NAME 



Client subsystem 12 produces the following outputs to 
DAI subsystem 14: 
Alert Evaluation Requests 
Alert Update Requests 
Business Concept Update Requests 
Business Indicator Update Requests 
Causal Indicator Update Requests 
Schema Requests 
Segment Update Requests 
Smart Report Requests 
Cancel Requests 

DAI subsystem 14 provides the following outputs to 
client subsystem 12: 
Alert Evaluation Structures 
Alert Structures 
Business Concept Structures 
Business Indicator Structures 
Causal Indicator Structures 
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Schema Structures 
Segment Structures 
Smart Reports 

Retrieve Alert Evaluations Requests 
5 Retrieve Smart Reports Requests 

Error/Status Codes 
DAI subsystem 14 provides the following outputs to 

scheduler subsystem 18: 

Alert Evaluation Lists 
1Q Scheduled Smart Report Lists 

Alert Evaluation Structures 

Smart Reports 

Retrieve Alert Evaluations Requests 
Retrieve Smart Reports Requests 

DAI subsystem 14 provides the following outputs to DSM 

13 subsystem 16: 

Dimensional Queries 
Metadata Retrieval Requests 

DSM subsystem 16 provides the following outputs to DAI 
subsystem 14: 

20 Updated Metadata 

Data from the Data Warehouse 

DSM subsystem 16 provides the following outputs to data 
warehouse 24: 
SQL Statements 

25 DSM subsystem 16 receives the following inputs from 
data warehouse 24: 
Metadata 
Database Schema 
Warehouse Data 

30 Scheduler 18 provides the following outputs to DAI 
subsystem 14: 
Alert Evaluation Requests 
Smart Report Requests 
Metadata load and update module 78 populates metadata 

35 repository 76 from the persistent metadata stored in data 
warehouse 24 upon system startup. In addition, when a user 
specifies new Business Concepts and indicates that he wants 
them saved, metadata load and update module 78 writes 
them back into data warehouse 24 for future use. 

40 Smart Report generator 72 fulfills the primary purpose of 
DAI subsystem 14. Report generation begins when a user 
chooses a Smart Report and an appropriate set of parameters 
in client subsystem 12. This Smart Report Request is used to 
first fetch a System Template. A System Template consists of 

45 a set of Abstract Queries. An Abstract Query contains 
placeholders for Business Concepts and Business Indicators 
that are filled in with the user selections in the process of 
instantiation, as well as conditions that are evaluated to 
generate different output and actual layout information. The 

50 output of the Report Generation process is a fully instanti- 
ated Smart Report returned to client subsystem 12 in the 
form of HyperText Markup Language (HTML), a widely- 
used standard for building WYSIWYG compound docu- 
ments. 

55 Smart Report generator 72 has several kinds of knowl- 
edge: 

Knowledge of how to map Abstract Queries into Dimen- 
sional Queries 

Knowledge of how to use metadata 25 to generate default 
60 choices (choices not made by the u ser in the Smart Report 
Request) 

Knowledge of how to use both metadata 25 and data 
returned from the warehouse to guide the selection of both 
text components 
65 Knowledge of how to use both metadata 25 and data 
returned from the warehouse to guide the selection of 
different types of graphical presentations. 
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For example, the Summary Smart Report may take as Client subsystem 12 includes a primary overlay 98 which 

arguments a Business Concept, a Business Indicator, and a appears when client subsystem 12 is executed. Overlay 98 

time period It may also contain an Abstract Query that says includes three display areas 100-104 within a common 

"Retrieve the Target-Business-Indicator for the Target- Folders window, pull-down menus 106, and buttons 

Concept at the Target-Time-Period". The Report Generation 5 110-120. The Folders window may be maximized (as it is 

Module uses me user selected parameters, for example, the shown in FIG. 6) to eliminate its borders, resized, or 

Business Concept "Product", the Business Concept Segment miiiiinized as an icon within client subsystem 12. The 

"Men's Shirts", the Business Indicator "Volume", and the Folders window cannot be closed. 

time period "December 1994" to create a Dimensional Display area 100 contains a list of folders, which repre- 

Query. This Dimensional Query is sent to the Data and 10 sent the metaphor used by client subsystem 12 in organizing 

Schema Manipulation subsystem, which translates this Smart Reports and the analysis that creates them. A folder is 

query into SQL and actually executes it It returns the opened by highlightiiig it and selecting it with input device 

computed data to DAI subsystem 14, where other Abstract 21. The first folder in the list is opened by default when 

Queries might embed the actual number in a bullet client subsystem 12 is executed. 

Other Abstract Queries have conditionals associated with 15 Display area 102 contains a list of Smart Reports within 
mem. To build off the previous example, another part of the a selected folder. A Smart Report may be viewed by high- 
summary System Template might specify the creation of a lighting it and selecting it with input device 21. An Analysis 
graph, showing how the target-business-indicator (volume) window 136 appears containing the Smart Report. The title 
is apportioned among the segments of the target-business- bar of the window indicates the type of preselected analysis 
concept (shirts). In this case, report generator 72 makes a 20 that has been performed. For example, in FIG. 12, "change** 
metadata request to return the set of segments, in this analysis was preselected by a user to be the type of analysis 
example, the dimension that specifies the shirt manufacturer. to run. The Analysis window 136 may be maximized (as it 
All volume information is requested for each manufacturer is shown in FIG. 12) to eliminate its borders, resized, or 
of shirts. Now, additional information guides report genera- ininimized as an icon within client subsystem 12. The 
tor 72 in the selection of a choice of graph. For example, if 25 Analysis window 136 may be closed by selecting button 124 
the number of segments (manufacturers in this case) is (FIG. 12) or by a manner well known to users of WIN- 
small, like 7 or less, then a pic graph is appropriate, DOWS 3.1 operating system and other windows operating 
otherwise, a bar graph is preferred. If the number of seg- environments. 

ments is very large, then aggregate the bottom 20 percent (in Display area 104 contains a list of Analysts within a 

terms of the Business Indicator, in this case, Volume) and 30 selected folder. An Analyst is a personification of prcse- 

use that aggregate with the label 4 'Other* in the graph. lected operations performed on preselected data for the 

Return area manager 70 keeps track of Smart Reports and purpose of generating a Smart Report An Analyst may be 

Alert Evaluations with positive results by user that are viewed by highlighting it and selecting it with input device 

waiting for delivery to client subsystem 12. When a user logs 21. An Analyst Builder window 130 (FIG. 7) appears 

into system 10, client subsystem 12 issues a request to DAI 35 containing the preselected settings saved within the Analyst 

subsystem 14 to return all data fox that user in the return and used to generate the corresponding Smart Report listed 

area. Return area manager 70 retrieves the information from in display area 102. (The Smart Reports listed in display area 

the return area on server computer 32 and sends it back to 102 are arranged in the same order as the Analysts listed in 

client computer 30 through DAI subsystem 14. display area 104, and have the same titles as the correspond- 

Turning now to FIG. 4, DSM subsystem 16 includes SQL 40 ing Analysts). The Analyst Builder window 130 may be not 

generator 80 and metadata query module 82. be maximized, resized, or nunimized as an icon; it may only 

SQL generator 80 translates dimensional queries received be closed in a manner well known to users of the WIN- 

from DAI subsystem 14 into SQL statements used to retrieve DOWS 3.1 operating system and other windows operating 

data from data warehouse 24. A mapping from business environments. 

concepts to database entities is stored in the metadata 25 and 45 Buttons 110-122 (FIG. 6) implement the primary opera- 
is used in the formatting of the SQL statements. SQL tional commands within pull-down menus 106 and are 
generator 80 provides to DAI subsystem 14 for use in activated using a pointing device. Button 110 calls the 
creating Smart Reports. Analyst Builder window 130 (FIG. 7). 

Metadata query generator 82 processes requests for meta- Button 112 calls a Segments divider within a Business 

data 25 submitted by DAI subsystem 14. At system startup, 50 Information Setup window 132 (FIG. 8). 

DAI subsystem 14 requests all metadata 25 in order to Button 114 calls a Schedule window 134 (FIG. 11). 

initialize the knowledge base. Metadata query generator 82 Button 116 deletes a selected file or folder within display 

is also invoked whenever the user modifies his Segments, areas 100-104. 

causing DAI subsystem 14 to issue an update metadata Button 118 creates a new folder, 

request. 55 Button 120 calls the Analysis window 136 with a selected 

Turning now to FIG. 5, scheduler subsystem 18 includes Smart Report from display area 102. 

alert and report scheduler 90 schedules processes to run at Button 124 closes client subsystem 12. 

user specified times of day and at user specified intervals Button 126 (FIG. 12) closes the Analysis window 136. 

which are selected at system installation time by the System Button 128 (FIG. 12) causes a previous Smart Report to 

Administrator. Alert and report scheduler 90 issues Smart 60 be displayed. 

Report requests to DAI subsystem 14 for all batch-scheduled With reference to FIG. 7, Analyst Builder window 130 

Smart Reports. Alert and report scheduler 90 also issues allows a user to define how selected data is analyzed An 
Alert Evaluation Requests to DAI subsystem 14 when it Analyst is named under the Analyst Name field A type of 
runs. If the Alert Evaluation condition is true, the user will analysis is chosen under the Type of Analysis field. A 

be notified the next time he logs into system 10. 65 primary measure to be used in implementing the analysis is 
Turning now to FIGS. 6-12, client subsystem 12 and its chosen under the Primary Measure field Segments to be 

operation arc illustrated in more detail. reported on are chosen from the list of Defined Segments. 
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Finally, a period for the Smart Report is defined under the 
Time Slice Considered fields. A Smart Report can be created 
immediately by selecting the Report Now button, or can be 
scheduled as part of a batch of Smart Reports by selecting 
the Schedule Analyst button. 

With reference to FIG. 8. the Segments divider within the 
Business Information Setup window 132 allows Segments 
to be created modified, or deleted. A description of the 
segment appears in the Description field. 

With reference to FIG. 9. Measures of information may be 
created and modified within the Measures divider of the 
Business Information Setup window 132. A name for each 
Measure appears in the Measure Name field. A definition of 
a Measure appears in the Definition field Mathematical 
operators. Time Slice constraints, Segment constraints, and 
constraints from other Measures may be inserted into the 
Definition using the corresponding buttons below the Defi- 
nition field 

With reference to FIG. It, Measure relationships may be 
defined and modified within the Measure Relations divider 
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In step 148, the user specifies one or more Business 
indicators by 'topping" a Business Indicator to a column in 
a table within data warehouse 24. 

In step 150, client subsystem 12 provides the user with a 
list of columns for the purpose of mapping Business Indi- 
cators as welt 

In step 152, user selects an "aggregate method** for the 
Business Indicator that is mapped which specifies how 
values for the Business Indicator are aggregated. The system 
supports the following aggregate methods: 
Add 
Average 
Min 
Max 
Count 

Last in period 
First in period 

In step 154. the user selects the unit of measurement and 
specifies whether the Business Indicator is a currency. The 
user can optionally specify a plural form of the Business 
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relationships are defined in terms of an if-then statement. A 
primary measure and whether it increases or decreases is 
selected in the Measure field which represents the 4 IT part 
of the If-Then statement Measures within the Unrelated 
field may be moved to either the Decreases field or the 
Increases field to form the "Then" part of the If-Then 
statement 

With reference to FIG. 11, production of Smart Reports 
and Alerts may be scheduled using the Schedule window 
134. A batch of Smart Reports may be individually sched- 
uled for automatic production. Scheduling of Smart Reports 
is particularly useful to those users that require periodic 
Smart Reports. Smart Report time intervals may be selected 
under the Time Interval field which provides dairy, weekly, 
and monthly reporting options. 

With reference to FIG. 12, a sample Smart Report is 35 
shown within Analysis window 136. The type of analysis 
performed is indicated in the Smart Report and in the title 
bar as "Change Analysis**. Hie Segment (previously defined 
within the Segments divider of. the Business Information 
Setup window 132) is "Store Ages Greater than 3 Years". 
The Measure (previously define within the Measures divider 
of the Business Information Setup window 132) is "Same 
Store Sales". The Time Slice (previously defined in the Time 
Slice Considered fields of the Analyst Builder window 134) 
is "Year to date 1995 vs. Last Year**. 

The Smart Report provides a concise statement of 
changes that have occurred in the Primary Measure, Same 
Store Sales, and changes that have occurred in Measures 
related to the Same Store Sales, Stores Remodeled and 
previously defined within the Measure Relations divider of 50 
the Business Information Setup window 132. The Smart 
Report then contains an explanation, including a graph, for 
the change in the Primary Measure, Same Store Sales. 

Smart Report may include multiple instances of HTML 
associated with a Measure, representing hyperlinks to text 55 
data or graphic data representing the results of the Measure. 

Turning now to FIG. 13, a method for creating metadata 
25 using client subsystem 12 Is illustrated beginning with 
START 140. 

In step 141, the user specifies a Business Concept. 60 

In step 142, the user specifies one or more attributes for 
the Business Concept 

In step 144, client subsystem 12 provides the user with the 
list of columns of tables in data warehouse 24. 

In step 146, the user maps every attribute to a column. The 65 
user can provide a textual description of the business con- 
cepts and the attributes. 
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Business Indicator, the precision for reporting the Business 
Indicator and a textual description of the Business Indicator. 

In step 156, client subsystem 12 ensures that tables having 
Business Indicator columns can be joined with tables that 
have Business Attribute columns. 

In step 158, client subsystem 12 determines whether the 
user wishes to enter additional Business Concepts. If so, the 
method returns to step 142. If not, the method ends at step 
160. 

Although the present invention has been described with 
particular reference to certain preferred embodiments 
thereof, variations and modifications of the present inven- 
tion can be effected within the spirit and scope of the 
following claims. 

What is claimed is: 

1. A system for generating a report for a user regarding an 
enterprise of the user, comprising: 

a first computer which executes an application program 
which allows the user to create data types, to create and 
constrain relationships between the data types, and to 
select and define an analyst representing a method of 
analysis to use in generating the report wherein the 
analyst selects and retrieves dimensional queries and 
executes the dimensional queries to retrieve data within 
the data types to generate the report; 
a database containing the data; and 
a second computer coupled between the first computer 
and the second computer which executes a database 
management program including 
a first subsystem for translating user requests for the 
data, for generating the dimensional queries for 
retrieving the data from the database, and for pro- 
cessing user modifications to the data types used in 
generating the report; 
a second subsystem coupled to the first subsystem 
which reads the data from the database, creates the 
data types, creates a mapping of the data types to the 
data, uses the mapping to translate the dimensional 
queries received from the first subsystem into Struc- 
tured Query Language (SQL), and returns query 
results to the first subsystem; and 
a third subsystem for automatically running the analyst 
at predetermined times and for causing alerts to be 
displayed when the data satisfies user-selected alert 
conditions. 

2. A system for generating a report for a user regarding an 
enterprise of the user, comprising: 
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a client computer which executes an application program 
including 

a graphical user interface (GUI) which allows the user 
to select and specify parameters for the report, dis- 
play the report, print the report and save the report; 5 
a business information setup subsystem which allows 
the user to create data types and create and constrain 
relationships between the data types; and 
an analyst definition subsystem which allows the user 
to select an analyst representing a method of analysis 10 
to use in generating the report using the GUI, 
wherein the analyst selects and retrieves dimensional 
queries for the analyst and executes the dimensional 
queries to retrieve data within the data types to 
generate the report; is 
a database containing the data; 
a server coupled between the client computer and the 
database which executes a database management pro- 
gram including 

a first subsystem for translating user requests for the 
for generating the dimensional queries for 
retrieving the data from the database, and for pro- 
cessing user modifications to the data types used in 
generating the report; 

a second subsystem coupled to the first subsystem 
which reads the data from the database, creates the 
data types, creates a mapping of the data types to the 
data, uses the mapping to translate the dimensional 
queries received from the first subsystem into Struc- 
tured Query Language (SQL), and returns query 
results to the first subsystem; and 

a third subsystem for automatically running the analyst 
at predetermined times and for causing alerts to be 
displayed when the data satisfies user-selected alert ^ 
conditions. 

3. A system for generating a report for a user regarding an 
enterprise of the user, comprising: 
a computer which executes a database management pro- 
gram including 40 
a first subsystem for translating user requests for data 
from a database, for generating user-initiated dimen- 
sional queries for retrieving the data from the 
database, and for processing user modifications to 
data types used in generating the report; 45 
a second subsystem coupled to the first subsystem 
which reads the data from the database, creates the 
data types, creates a mapping of the data types to the 
data, uses the mapping to translate the user-initiated 
dimensional queries received from the first sub- 
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system into Structured Query Language (SQL), and 
returns query results to the first subsystem; and 
a third subsystem for automatically running the analyst 
at predetermined times and for causing alerts to be 
displayed when the data satisfies user-selected alert 
conditions. 

4. A method of generating a report for a user regarding an 
enterprise of the user, comprising the step of: 

storing data related to the enterprise as metadata in a data 
warehouse; 

creating and modifying data types by a first computer 
coupled to the data warehouse in response to first user 
selections recorded by an application program executed 
by a second computer coupled to the first computer; 

creating a mapping of the data types to the metadata by 
the first computer; 

creating an analyst from predetermined business seg- 
ments and measures by the application program; 

saving the analyst for future analysis of the metadata by 
the application program; 

recording a schedule of a number of user-selected times 
for the analyst to run by the application program; 

recording a user-selected alert condition by the applica- 
tion program; 

selecting dimensional queries for retrieving metadata 
from the data warehouse by the analyst in response to 
receipt of any one of a number of commands including 
a command from the user to run the analyst by the 
application program, and receipt of a command from 
the first computer to automatically run the analyst at 
one of the user-selected times; 

translating the dimensional queries into Structured Query 
Language (SQL) using the mappings by the first com- 
puter, 

obtaining a portion of the metadata from the data ware- 
house in satisfaction of the dimensional queries by the 
first computer, 

returning the portion of the metadata to the application 
program; 

displaying the metadata in a user-selected format by the 

application program; 
determining from the portion of the metadata whether the 

alert condition is satisfied by the application program; 

and 

displaying an alert by the second computer if the alert 
condition is satisfied, 

***** 
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